Assessment Methodology
Requirements for facility air emission sampling are promulgated by the Washington State Department of Health in Washington Administrative Code 246-247, "Regulation of Radioactive Air Emissions"; by the U.S. Environmental Protection Agency @PA) in 40 CFR 61, "National Emissions Standards for Hazardous Air PolIutants," Subpart H, "National Emission Standards for Emissions of Radionuclides Other than Radon from Department of Energy Facilities"; and by the DOE in regulatory guide DOE/EH4173T, "Environmental Regulatory Guide for Radiological Monitoring and Environmental Surveillance." These regulations require that all emission Units with the potential to emit radioactivity be evaluated and that the emission units be continuously sampled if there is the potential for unmitigated releases to cause a dose of 0.1 mrem per year to a maximum offsite receptor.
' .2.1 Projections of Annual Emission Quantities
Several methods for projecting potential unmitigated annual emission quantities are prescribed in the 1994 issuance of apply an annual release fraction to the radionuclide inventory in the facility multiply actual measured annual emissions by control system decontamination factors ' add actual measured annual emission quantities to actual measured quantities retained by control systems measure the annual discharge upstream from all control devices.
The inventory based assessment method@ has been used by Battelle since the initial facility assessment in 1991. Whereas the inventory method yields an assessment based on the current building status (or even the future status if projected future inventory quantities are used in the assessment), the other prescribed methods yield an assessment based on past facility measurements. The inventory method may thus be more appropriate for use at research and development facilities where types and quantities of radionuclides may change from year to year and where historical sampling data may not be a reliable predictor of future emissions.
. In each of these inventories, radioactive materials. are identified by type, physical form, and quantity.
(a) This
Quantities are expressed either in terms of activity (Ci) or mass (grams). Radioactive material types may be expressed as specific radionuclides or as standard mixtures of radionuclides. For eiample, mixed kdionuclides may be expressed as natural uranium, depleted uranium, Hanford 6 % m ) plutonium, etc., as shown in Table 1 . In addition to the mixtures shown in the table, mixtures of fission products are assumed to consist of 50% I3' Cs and 50%.%r. Individual radionuclides or mixtures of radionuclides in small quantities may also be reported as a @ a activity or beta activity for simplification. These materials are assumed to be 241Am (alpha) or %Sr (beta) for dose assessment purposes.
Radionuclides meeting any of the following criteria are excluded from the assessments: radionuclides present in commerciaily available buildmg/construction materials radionuclides that can be purchased or possessed without a special radioactive materials license radionuclides < 100 pCi/g alpha activity and < 400 pCig beta activity.
Potential release fractions for radionuclides are based on the physical form of the radionuclide as shown in Table 2 
Maximum Receptor Unit Dose Calculation
For the unit dose calculations, the maximum offsite receptor is defined as an individual whose residence location, work location, and lifestyle d e the dose from airborne pathways. All potential environmental transport pathways associated with an airborne radionuclide release were included (Le., air inhalation, air submersion, exposure to deposited radionuclides, uptake of vegetation grown in contaminated soil). In addition, site specific atmospheric dispersion and environmental transport and uptake parameters were used (see Appendix A).
Unit dose factors for the maximum offsite receptor were calculated for specific radionuclides using the EPA compliance code CAP88-PC (Parks 1992 Appendix A describes how W 8 8 -P C was used to calculate the unit dose factors and Chi/Q dispersion factors.
Potential Emission Dose Assessment
Doses from projected radionuclide emissions were calculated by multiplying the quantity of each radionuclide present in the facility by its associated potential release fraction, the 300 Area unit dose factor, and the location correction factor. Doses from individual radionuclides were summed to derive the total potential annual emission dose for each facility.
A summary of the results of the assessment and the primary contributing radionuclides for facilities that require continuous monitoring is provided in Table 4 . 
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A detailed technical review and approval of t h e environmental transport and dose cal cul a t i on Minor changes made i n the software that produced the application run (see section 4.1).
N/A
Describe interrelationships and dependencies o f each application run in. t h e application package. The EDEs f o r the CAP88-PC radionuclides were adjusted t o represent the value w i t h the contribution from progeny which were grown-in after the release from the facility. The adjustment factors were derived from GENII runs where only the parent i s released, and the output includes the doses from the progeny. The adjustment factor was taken by dividing the dose from the parent by the total dose from the parent and progeny. The CAP88-PC value was then divided by the factor to represent the total dose. Where CAP88-PC calculated chains (i .e., Cs-137, Ba-140, Th-232 and U-238) the sum of the progeny were added to the parent, and no adjustment was made.
(If i n p u t Summarize the overall output of the application package i n relation of t h e purpose stated i n item 2 above .(including tables and graphs, as appropriate) :
Parameter changes are listed i n Table 1 , maximum off-site chi/Q values for each building are listed with their location i n Table 2, and Table 3 presents the 50-year ED€ Conversion Facto.rs as calculated by CAP88-PC. 15.88 cm/y and 12 C, respectively). The location of the maximally-exposed individual (MI) was based on the s i t e boundary location haying the greatest radionuclide air concentration under average atmospheric conditions. Distances t o the s i t e boundary were determined u s i n g the Threatened'Areas Database (TADS). calculations for each of the PNL facility b u i l d i n g s and choosing that with the greatest value. The chi/Q values were also determined f o r selected buildings in the 3000 area.
The maxi' rnum chi/g was determined by running tritium CAP88-PC input: Doses were calculated as 50-year committed effective dose equivalents for a1 1 internal deposition pathways using. the EPA model specified in 40 CFR 61. . Default solubility classes were used for all radionuclides i n these preliminary calculations. These should be appropriate f o r most f a c i l i t i e s evaluated, except where plutonium or uranium are released i n soluble form and contribute substantially t o the overall dose from a given facility. Default classes for uranium and plutonium assume these radionuclides are released a s insoluble compounds; this will .result i n a lower overall dose than would be the case if they were released i n more soluble form.
GENII Calculations:
The GENII code was also run f o r Handford Dose Overview Panel (HDOP) review and'
comparison t o the CAP88-PC results. Glhere possible, the same parameters were entered into the GENII i n p u t codes. GENII output includes'the dose from radionuclides which have been grown-in by the calculation code. The sum o f the grown-in radionuclides were reported w i t h the parent r e s u l t i n g i n a total dose per parent Ci released. The percent of the dose c o n t r i b u t e d by t h e parent was calculated. T h i s percent was divided i n t o . t h e CAP88-PC results t o include the contribution t o dose from the progeny.
RESULTS
The 331 building had'the highest overall chi/Q value i n the 1000 m East sector, as expected (Table 2) . Results of the evaluation are presented in Tables 3 and 4 , and represent the 50-year committed dose equivalent following a chronic annual release of 1 C i . of each radionuclide. . calculates ingrowth o f progeny radionuclide activities f o r 4 chains, CS-137/Ba-l37m, Ba-l40/La140, Th-232 , and U-238. CAP88-PC doses reported i n Tables 3 and 4 a r e for the release of the parent nuclide only, except i n the case where very short-lived daughters have been included i n the parent dose as.
noted .
Thk t o t a l dose expected from emissions a t a given f a c i l i t y can be obtained by multiplying the release quantity i n C i f o r each radionuclide by the corresponding u n i t dose factor i n the tables, and summing the contributions fora11 nuclides i n the effluent stream. Please note t h a t doses calculated .
using the CAP88-PC code are reported i n mr em t o the maximum individual from an annual release, while those from GENII are reported in rem. Values in the t a b l e s have been left i n the u n i t s reported by each code t o avoid transcription errors. Leafv veqetable holdup time ( h r )
24.
Produce holdup time (hr) 120 .
15.
Meat holdup time (d) M i 1 k producti v i t y (kq/rn2) 1.5 Leafy/produce productivity ( 
